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: tissues. Transfer seemed to occur as free fatty acids. There were differences in the patterns of linoleic and palmitic acid transfer and esterification. Quantities of radioactivity per unit weight of fetal tissue after administration of radiolinoleate into the maternal circulation increased with increasing gestational age. The concentrations of linoleic acid were lower in fetal than in maternal plasma and tissues, but arachidonic acid concentrations were higher in the fetus. There was a progressive increase in linoleic acid and decrease in arachidonic acid concentrations of fetal liver with increasing gestational age. rhesus monkeys; linoleic acid; palmitic acid T HERE ARE DIFFERENCES between the fatty acid compositions of tissue lipids from fetal and adult (including maternal) tissues of rhesus monkeys (15, 16) and of other species (e.g., 3, 9, 11, 18) . Linoleic acid (presumably of dietary origin) has been found in the fetus, but at lower concentrations than in the mother. Placental transfer of certain of the nonessential fatty acids has been demonstrated in rats (7) and rabbits (14, 22) . Many previous studies have emphasized the relative impermeability of the placenta to the passage of maternal lipids (7), particularly phospholipids (12, 14) . Fatty acids seem to cross the placenta only in the free form and are then esterified in fetal tissues (22 were made, procedures previously described (15) were used. In these cases where it was important to obtain unaltered fatty acids, Z', 7'-dichlorofluoresceine was used to visualize lipids on thinlayer chromatographs before they were eluted. In some cases methyl esters of total fatty acids from plasma and other tissues were separated by gas-liquid chromatography.
Methyl esters of unsaturated fatty acids isolated from fetal and maternal plasma lipids by gasliquid chromatography were then subjected to permanganate-periodate oxidation followed by methylation and rechromatography of the oxidation products (4) in order to establish positions of the double bonds.
RESULTS
Diyerences in fatty acid com@tions of total lipids and free fatty aczds @maternal andfetal@asma+ Table 1 lists the mean percentages of the most prevalent fatty acids in plasma lipids and plasma free fatty acids from maternal rhesus monkeys and near-term fetuses taken by cesarean section. The total quantity of fatty acids and free fatty acids and the percentages of those components present as linoleic acid were lower in the fetus. Arachidonic acid was more prevalent in the total fatty acids (predominantly phospholipids) of fetal plasma than in the corresponding maternal samples. Since there were significant differences in the fatty acid composition of maternal and fetal plasma lipids, there was either a limitation in placental transfer of some lipid molecules, a difference in the metabolism of lipids on the two sides of the placenta, or both. is consistent with findings in other species (6). The secondary increases in total radioactivity of free fatty acids at certain sampling sites during two experiments cannot be explained. In parallel studies plasma free fatty acid concentrations were constant.
Thus there were increases in free fatty acid specific activities as well.
There are several reasons for believing that extensive recycling of the injected fatty acids was occurring: the multiple components of the fatty acid radioactivity curves, the observation that the levels of radioactivity in the maternal uterine veins were in several cases higher than the levels in the maternal femoral artery, and the actual rise of radioactivity levels during the latter part of the experimental period in two experiments. Some of this recycling may have resulted from heparin used to maintain patency of the long, fine catheters. The relative stability of plasma free fatty acid levels does not preclude a heparin effect.
Tissue uptake and esteri&ation of free fatty mid. With the decline of 14C activity in the plasma free fatty acids, there was an increase in 14C activity in fetal tissues and the appearance of esterified fatty acids in maternal and fetal plasma. The triglycerides in fetal plasma had a much higher specific activity after injection of radiolinoleate than they did after injection of radiopalmitate.
The present study, as well as previous reports (14, 22) Metabolism of fiahulic and linoleic acids administered into the jEta2 circulation. Free fatty acids were also transferred across the placenta after the administration of linoleateand. palmitate-l-14C into the fetal circulation. In contrast to the experiments involving injection of albumin bound fatty acids into the maternal circulation, specific activities of free fatty acids on the two sides of the placenta were very different even after 1 hr (Table 3) . The difference between the specific activities of the fetal arterial plasma free fatty acids and maternal uterine vein plasma free fatty acids was greater for the linoleate than for the palmitate experiments. This was true at all time periods after injection of fatty acids. The specific activities of plasma triglycerides in fetal plasma were always much greater in the linoleate than in the palmitate experiments. These experiments indicate that both linoleic and palmitic acids are transferred from fetus to mother as well as from mother to fetus. Ejkct of age of fetus on e$iciency of transfer of linoleic acid across the platen ta. Table  4 illustrates the relationship between age of the pregnancy and the levels of radioactivity in placenta and fetus after administration of trace doses of linoleic-1 -14C acid injected into the maternal circulation.
Values are expressed as activity per unit wet or dry weight of tissue divided by the size of the administered dose. There was a 5-fold increase in this value for placenta and a 70-fold increase in fetal radioactivity concentrations between the 37th and 150th days of gestation.
Rapidly increasing values were observed between the 37th and 60th days of gestation. These differences in the level of linoleic acid in the fetuses and placentas of different gestational ages were somewhat smaller when the values were related to the dry weight of the tissue.
The difference in levels of labeled tissue linoleic acid with age might therefore be reflected in fetal and possibly placental lipid compositions. concentrations in fetal plasma when mothers were fed these moieties in the diet. In general, the level of linolcic acid in the fetal plasma is lower than that in maternal plasma. The maternal-fetal concentration differences seem to be greater in sheep than in rabbits or man (22). In the present study, the structure of plasma linoleic acid in fetal rhesus monkeys was confirmed and the percentages of total fetal fatty acids as linoleic acid was shown to be slightly more than one-half that of maternal plasmas. The studies of Goldwater and Stetten (7) (22). Studies of the specific activities of different placenta phospholipids (data not presented) did not prove that fatty acid transport across the placenta was facilitated by esterification-phospholipase mechanisms (5). Within a few minutes after injection of a tracer dose of linoleic-1 J4C acid into the maternal circulation, the specific activities of free fatty acids in the maternal circulation, fetal circulation, and placenta were similar and were much greater than the specific activities of any ester fraction of the placenta. However, concurring with the possible importance of lysophosphatidyl choline in the transplacental passage of lipids was our finding, in agreement with Vikrot (23) and Eisenberg et al. (5), that maternal plasma lysophosphatidyl choline concentrations decreased throughout pregnancy in the rhesus monkey and were extremely low at term, while fetal plasma lysophosphatidyl choline concentrations were much higher than those of their mothers (17a).
